ABSTRACT Findings on access to general healthcare for transgender people have emerged, but little is known about access to transition-related medical care for transwomen (i.e., hormones, breast augmentation, and genital surgery). Transgender women have low access to general medical care and are disproportionately at risk for substance use, mental illness, and HIV. We conducted an analysis to determine if utilization of transition-related medical care is a protective factor for health risks to transgender women and to investigate if care differs by important demographic factors and HIV status. A secondary analysis was conducted using data from a 2010 HIV surveillance study using respondent-driven sampling to recruit 314 transwomen in San Francisco. Survey-corrected logistic regression models were used to estimate odds ratios for six psychosocial health problems-binge drinking, injection drug use, anxiety, depression, suicidal ideation, and high-risk intercourse-comparing various levels of utilization of transition-related medical care. Odds ratios were also calculated to determine if utilization of transition-related medical care was related to less overlap of risk domains. We found that Latina and African American transwomen had significantly lower estimated utilization of breast augmentation and genital surgery, as did transwomen who identified as transgender rather than female. Overall, utilization of transition-related medical care was associated with significantly lower estimated odds of suicidal ideation, binge drinking, and non-injection drug use. Findings suggest that utilization of transition-related medical care may reduce risk for mental health problems, especially suicidal ideation, and substance use among transwomen. Yet, important racial/ethnic and gender identity disparities in utilization of transition-related medical care need to be addressed.
INTRODUCTION
The American Medical Association states that mental healthcare, hormone therapy, and sex reassignment surgery are medically necessary forms of therapeutic treatment for people diagnosed with gender identity disorder. 1 Barriers to transition-related medical care are associated with increased risk for violence, suicide, and HIV for transgender people. 2, 3 Violence is often the result of being "visibly gender non-conforming," which has been found to elicit anti-transgender bias. 2 Suicide and engagement in HIV-related risk behaviors have been explained as coping responses to extreme forms of discrimination and resultant loss in family, employment, and educational opportunities. 4 For transgender women (transwomen), utilization of transition-related medical care, including hormone therapy, breast augmentation, and genital surgery, may be a protective factor for health disparities in mental health, substance use, and HIV, which are all known to disproportionately impact transwomen. [5] [6] [7] [8] Compared with cis-gender females, transwomen report lower overall mental health and quality of life. 9 In a study comparing quality of life between transwomen on and off hormones, hormonal therapy was associated with higher scores in general and mental health. 10 A study by Rotundi found that transgender people ready but not able to medically transition are more likely to have depressive symptoms than peers who have begun the process. 11 The ensuing combination of hopelessness and depression results in participation in high-risk sexual behaviors. 12 Nuttbrock et al. recently found that gender-related abuse also caused depressive symptoms that predicted HIV and STIs for young transwomen. 13 Hopelessness and depression related to gender identity may also lead to suicidal ideation. A study of 229 transwomen in Virginia found that 58 % had lifetime suicidal ideation, and 62 % of those who had considered suicide attributed it to transition-related issues. 14 In 2006, Clements-Nolle et al. found that almost one third of a sample of more than 500 transgender respondents reported a lifetime suicide attempt. 15 Other studies report lifetime suicide attempt prevalence in the transgender population ranging from 18 to 41 %, which is 15-38 % higher than the overall US population. 2 A study of drug use among a population-based sample of transwomen found a high prevalence of non-injection drug use. 16 Santos et al. recently study found that 41.4 % of transwomen had used any non-injection substances in the past 12 months, including methamphetamine, cocaine, and crack. 16 Similar to poor mental health outcomes for transwomen, reasons for substance use reported in the literature were coping with transition-related stigma, discrimination, and violence. 8, 17, 18 National organizations and researchers have made a call for increased access to transgender-related medical care as one way to reduce poor health outcomes exhibited in this population. 4, 19 Utilization of transition-related medical care may have an important positive effect on mental health for transwomen, which may in turn reduce substance use and engagement in high-risk sexual behavior. The following analysis was conducted with a resilience focus. 20 We tested the hypothesis that transwomen with more utilization of transition-related medical care would be less at risk for substance use, HIV, and mental health problems. To this end, we conducted a secondary analysis of HIV surveillance data from a population-based sample of 314 transwomen in San Francisco, CA.
METHODS

Participants
Sampling for the Transfemales Empowered to Address Community Health (TEACH) study was conducted from August to December 2010. Study participants were recruited using respondent-driven sampling (RDS) as a method to obtain a robust and diverse sample of this hard-to-reach population. 21, 22 Crude and corrected demographics and risk characteristics for the sample, as well as seed characteristics, successes, and challenges in the RDS, are provided by Rapues et al. 23 In brief, TEACH participants were eligible for the study if they (1) self-identified as male-to-female or transfemale, (2) were aged 18 years or older, and (3) reported living in San Francisco. Each study participant was screened for study eligibility before enrollment. Verbal informed consent was obtained before starting the behavioral survey. Interviewers administered the behavioral surveys using handheld computers.
Measures
Demographics. Participants reported their age, race/ethnicity, gender identity, and sexual orientation. Additional demographic factors provided were income, level of education, whether or not participants were on disability programs or social welfare, including general assistance, unemployment, or social security income (i.e., social assistance), and HIV status. Rapid HIV testing was offered to all participants regardless of self-reported HIV status.Transition-related Medical Care. Utilization of transition-related medical care was defined for those participants who reported use of hormones, breast augmentation, and/or genital surgery. Participants were classified in the surgery group if they reported genital surgery, were classified in the breast augmentation if they reported breast augmentation but not genital surgery, and were classified in the hormones category if they reported hormones but not genital surgery or breast augmentation.Hormones. Utilization of hormones was categorized as yes for those who responded affirmatively to "Have you ever taken hormones or other drugs to enhance your gender presentation?"Breast Augmentation and Genital Surgery (i.e., Sexual Re-Assignment Surgery). For these two items, participants were given a list to choose from for the question "What types of gender confirmation surgery have you had?"
Health Outcomes Mental Health. Mental health problems were identified by determining if participants reported being diagnosed with depression, anxiety, or reported suicidal ideation. Depression and anxiety were coded as positive if they were checked yes as part of the question "Have you been diagnosed with any of the following mental health issues?" Suicidal ideation was coded as positive for yes responses to the question "Have you ever had thoughts or ideations of committing suicide?"Substance Use. Binge drinking was coded positive for responses of five or more to the question "On a typical day when you drank alcohol in the past 6 months, about how many drinks did you have?" Non-injection drug use was coded positive if respondents answered yes to using any of the following drugs in the past 12 months: methamphetamine, crack, cocaine, downers, hallucinogens, ecstasy, GHB, ketamine, heroin, or poppers. Injection drug use was coded positive if respondents answered yes to having injected any substance in the last 12 months.High-risk Intercourse. High-risk intercourse was defined as unprotected receptive intercourse (URI) in the past 6 months to capture both the specific and highest risk for acquiring HIV (HIV-negatives) and risk for transmitting (HIV-positives). 24 In the case of missing HIV status for the participant, the variable was not defined.
This study received human participants review and approval from the University of California, San Francisco's Committee on Human Research. All participants provided informed consent to participate in this research.
Statistical Analysis
Data analysis for this study was conducted in 2013. The primary hypothesis we tested in this secondary analysis was whether access to transition-related medical care was associated with lower risk for HIV, substance use, and mental health issues. Secondarily, we assessed differences in utilization of transition-related medical care at various levels-none, hormones, breast augmentation, and genital surgery-by key demographic and risk characteristics to determine if there were disparities in access to transition-related medical care. We defined a hierarchical variable for transition-related care, which classifies individuals into groups by prioritizing genital surgery, then breast augmentation, and finally, hormones. We also used nonhierarchical definitions of medical care in our analyses (see below).
In RDSAT, 25 we derived individual-level weights by age group. We then merged these weights into the survey dataset in R. 26 Using the survey package for R, 27 we estimated the percent of individuals in each individual-level demographic group of interest in each category of the hierarchical variable for utilization of transitionrelated medical care (Table 1) . We conducted survey-corrected chi-squared tests to check for associations between the demographic variables and the hierarchical variable for utilization of transition-related medical care (Table 1) . We also conducted pairwise tests to compare access to transition-related medical care between demographic groups. This analysis does not use hierarchical definitions of care and is reported in the results text. Using R and the survey package for R (R Core Team, 2012), we also fit survey-corrected logistic regression models to estimate odds ratios for six psychosocial health problems-binge drinking, injection drug use, anxiety, depression, suicidal ideation, and high-risk intercourse-comparing various levels of utilization of transition-related medical care to a reference group of no access (Table 2 ). These models adjust for age group and race/ethnicity, which are possible confounders for the associations of interest.
RESULTS
Of the 314 transwomen in the sample, 22 had not utilized transition-related medical care as defined for this analysis, 292 had accessed hormones, 49 had breast augmentation, and 28 had genital surgery. Of the 28 transwomen who has genital surgery, 14 also utilized breast augmentation and all utilized hormones. Of the 35 transwomen who accessed breast augmentation, 34 accessed hormones. The four groups differed in age, race, gender identity, health insurance, and HIV status (Table 1) . In all age groups, we estimated that hormone therapy was the most utilized component of transition-related care. We estimated that transwomen ages 50+ and 20-29 had the highest utilization of breast augmentation (24.8 and 19.5 %, respectively). Similar findings resulted in the pairwise analysis (21.6 % for transwomen 50+ and 18.4 %). We also estimated that older transwomen in the two age groups between ages 40 and 50+ were the largest proportion of people who had utilized genital surgery (5.2 % for 40-49 and 10.9 % for 50+), and that those in the 50+ age range had the biggest proportion of individuals who did not utilize any transition-related medical care (10.1 %). For race, African Americans and Latinas were estimated to have the highest proportions for those who did not utilize any transition-related medical care, though these numbers are still relatively small (10 and 9.5 %, respectively). African Americans and whites were estimated to have the biggest proportion utilizing hormones (86.6 and 87.8 %, respectively), but the results were different in the pairwise analysis in which all racial groups reported high utilization of hormones (African Americans 90 %, Latinas 90.2 %, others 97.7 %, and whites and Asians reporting 100 % utilization). Asians were estimated to have the biggest proportion that utilized breast augmentation, followed by Latinas and those who identified as "other" (43.1, 13.3, and 12.8 %). Findings were similar for those groups in the pairwise analysis (46.2 % Asians, 19.1 % Latinas, and 15.3 % other). Whites and others were estimated to be the most likely to have utilized genital surgery (8.3 and 7.9 %, respectively). Our data suggests that transwomen who identified as transgender were significantly less likely to have utilized transitionrelated medical care than transwomen who identified as female (9.9 vs 1.8 % who did not access care (P=0.03; F 1,10 =27.7, PG0.01). Those who identified as female were estimated to be almost twice as likely to have had breast augmentation (12.9 % compared to 6.9 %) and genital surgery (6.7 % compared to 3.3 %); similar, but 
13).
Although most transwomen in San Francisco were estimated to have health insurance (85.2 %), we observed uneven utilization of various types of transitionrelated medical care. In chi-squared analysis, we estimated that more than 80 % of transwomen with insurance utilized hormones, compared to just over 50 % who accessed hormones without health insurance (PG0.001) but for the pairwise Percentages are weighted *PG0.05, significance level for utilization levels compared to reference group of no utilization of transition-related medical services assessment, more than 93.7 % of transwomen with insurance and 95 % without utilized hormones; however, this finding was not significant (F 1,10 =0.71, P=0.42). There was much less utilization of breast augmentation for those with health insurance. We estimated that 38.5 % of transwomen without health insurance had breast augmentation compared to only 4.8 % of transwomen with health insurance (PG0.001), with similar pairwise findings (40.3 % of transwomen without health insurance had breast augmentation compared to only 7.8 % of transwomen with health insurance; F 1,10 =30.9, PG0.01). HIV status was also significantly related to transition-related medical care. We estimated that almost 98 % of transwomen who were HIV-negative had utilized some form of transition-related medical care, while 87.7 % of transwomen living with HIV were estimated to have utilized transitionrelated medical care (P=0.01; F 1,10 =9.24, P=0.01). Utilization of breast augmentation among transwomen living with HIV was estimated to be almost half that of transwomen who were HIV-negative (5.5 vs 10.1 %, respectively, P=0.01); this finding was similar in the pairwise estimation (5.8 % among transwomen living with HIV vs 15.4 % among those who were HIV-negative; F 1,10 =6.26, P=0.03). Findings for those who utilized genital surgery was estimated to be highest for transwomen who were HIV-negative versus positive (8 vs 1.3 %, P=0.01; F 1,10 =25.5, PG0.01).
We identified significant differences in suicidal ideation and substance use for transwomen who did not utilize transition-related medical care ( Table 2 ). The estimated odds of suicidal ideation were lower for those who utilized hormones (odds ratio (OR) 0. 
DISCUSSION
For transwomen in this study, there may be a protective effect of utilizing transitionrelated medical care on mental health status and substance use. Though little research has investigated this question, a study of utilization of sexual reassignment surgery has shown that the physical and mental health of transwomen after surgery is comparable to general samples of non-transgender Dutch and American women. 28 In this study, utilization of hormones, breast augmentation, and genital surgery were all associated with lower odds of suicidal ideation, binge drinking, and non-injection drug use.
In the study of Testa et al., suicide attempts were significantly related to experiencing physical violence, often because of the respondent's gender identity or presentation. 29 The link between stigma and depression may be strong in the trans community because transgender people face an inordinate amount of stigma due to the perception that they transgress sexuality and gender norms. 30 For transwomen, having an appearance that does not transgress typical conceptions of gender may be protective from violence and discrimination, and subsequently to depression and suicide. Utilization of transition-related medical services may also alleviate mental health concerns due to internal struggles. There is research demonstrating improved quality of life for transwomen who have undergone facial feminization surgery (FFS) and/or gender reassignment surgery (GRS). 9 In that study, transwomen without surgical intervention in the overall study had statistically significant lower mental health scores compared to the general female population. 9 The benefits of transition-related medical care for mental health outcomes may also extend to substance. We found significantly lower odds of binge drinking and non-injection substance use for those who utilized transition-related medical care. Though little literature exists to date, a recent study of the use of non-prescribed drugs among transgender adults was related to low self-esteem, discrimination, and poor mental health outcomes. 17 Drug abuse is a known coping mechanism for transphobia, discrimination, and stressful life events. 8, 31, 32 Utilization of transitionrelated care may ameliorate some of these internal and external sources of stress that put transwomen at risk for substance abuse.
We also found disparities in utilization of transition-related medical care by important demographic factors. Perhaps not surprisingly, transwomen with health insurance, those in the high-income bracket measured, those with the highest educational attainment, those not on social assistance, and those who identified as female reported the highest utilization of genital surgery. Having health insurance and being able to pay for genital surgery may be a marker for having a higher income. Conversely, access to genital surgery, in addition to other feminizing procedures, may confer the benefit of less transgender-related discrimination, thus allowing transwomen to attain a higher education and better employment. Moreover, those who had genital surgery may be more likely to identify as female after utilizing this procedure. It is important to note that not all transwomen desire to access the range of transition-related medical care we discuss in this study. However, this particular population-based sample speaks to the desire that many transwomen have to do so. The fact that those who did not have health insurance comprised the larger segment of the population who utilized breast augmentation may speak to the desire for such services in spite of insurance restrictions that typically do not consider this procedure medically necessary. Most important, insurance programs that cover breast augmentation and genital surgery due to their medical necessity would decrease this disparity in utilization.
Utilization also significantly differed by age and race. African Americans and Latinas made up the largest number of individuals with no utilization of transitionrelated medical care. Some research suggests that the interpersonal stigma encountered with physicians and the need to educate providers is an important barrier to care for all transwomen. 33, 34 Where trans-specific services exist, other barriers may be the perceived cost of care or past negative care experiences with other providers that may make transwomen reluctant to seek services. 34 Transwomen who are in a racial/minority group may be even more reluctant to attempt to access to care because of racial discrimination on top of that related to transgender identity. 35 Interesting findings arose between transwomen who were living with HIV and those who were not. Both has high utilization of hormones, but transwomen living with HIV had less utilization of genital surgery and breast augmentation. One hypothesis to explain the low utilization of surgical procedures is that transwomen who are HIV-positive had concerns about health complications that could result from surgery that could add an additional burden on top of their HIV care. Alternatively, being HIV-positive may be a marker for larger structural challenges. Transwomen who are living with HIV may be of low income and uninsured; thus, breast augmentation and genital surgery may not be an option for them despite having the desire.
The primary limitation to this study is the measures used for this analysis. The original HIV surveillance study from which these data were taken was not to assess the relationship between transition-related medical care utilization and mental health, substance use, or HIV risk. Mental health measures were self-reported diagnoses, not symptoms, so it is possible that mental health problems were underreported in these data. The fact that depression was not related to lack of utilization of care but suicidal ideation was correlated may be an indication of this problem. However, given these significant findings, future research is needed to examine transition-related medical care utilization and access among transwomen. Temporality is also an issue inherent in cross-sectional studies. One related limitation is that it is difficult to tell whether access to transition-related medical care occurred in whole or in part before participants acquired HIV or the opposite. Nonetheless, the relationship between utilization of transitionrelated medical care and HIV risk are demonstrated in these data and more research is needed to determine whether utilization proximally and/or indirectly mitigates risk for HIV.
Despite these limitations, this study provides important data from research using a rigorous sampling methodology allowing for information representative of the San Francisco population of transwomen. These data do point to a need for increased utilization of transition-related medical care, which could be precipitated if more medical providers had such training. To date, there is no specific training in medical schools in the USA on transgender health. A relatively small number of clinicians have experience and training working in transgender health, and health insurance companies have typically not covered services critical to the transition-related medical needs of transwomen (e.g., breast augmentation). 2 However, a number of organizations and community clinics have taken on the responsibility of providing care for this population. Additionally, training of medical professional may reduce discrimination in medical settings and the pathologizing of transwomen that may decrease mental health stress related to transphobia. Medical schools should also consider the inclusion of a transgender health course and specialty in anticipation of the increased needs within all hospital and care sites in the USA.
What is already known on this subject? Access and utilization of transgender-related medical care is very important to the health and wellbeing of transwomen Though some literature exists exploring stigma and barriers to primary medical care, there is a paucity of research examining utilization of transgender-specific medical care for transwomen. This study was conducted to understand if there is a protective effect of utilization of transgender-related medical care-specifically hormone therapy, breast augmentation, and genital surgery-on mental health, substance use, and HIV-related risk behaviors. What this study adds? This is the first study, to our knowledge, to use a population-based sample for an investigation of utilization of transgender-specific medical care among transwomen. This study found that utilization of transgender-related medical care may reduce risk for mental health problems, especially suicidal ideation, and substance use among transwomen. Yet, disparities were found in utilization of transition-related medical care for African American and Latina transwomen, those with health insurance, and those who identified as transgender need as opposed to female, pointing to areas of improvement for increasing access to care
